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Abstract
Educational mismatches for second generation migrants  
An analysis of applied science graduates in the Netherlands**
Educational mismatches, i.e. diferences between the education attained and required 
for a job have been found to negatively affect earnings and job satisfaction and thus 
lead to a lower return to education. In this paper we aim to see whether immigrants 
are more prone to educational mismatches and unemployment than their native 
counterparts. Using a cross-sectional data set among recent applied science graduates 
in the Netherlands between 2006 and 2014 we are able to look at a very homogeneous 
group where possible differences between immigrants and natives cannot be explained 
by differences in the quality of education or language capabilities. The results of our 
multinomial logit regressions suggest that an ethnic penalty in educational mismatches 
and unemployment exists for western as well as non-western immigrants, being more 
severe for non-western than western immigrants. Immigrants are less likely to be 
correctly matched than Dutch natives and more likely to be unemployed, where the 
likelihood of being unemployed is even higher for non-western immigrants. Furthermore 
non-western immigrants are more likely to experience a mismatch in content and level 
than Dutch natives. 
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1 INTRODUCTION
1. Introduction
Educational mismatches refer to diﬀerences between the education attained and required for
a job. Educational mismatches can be divided into vertical and horizontal mismatches. Vertical
mismatches are mismatches in level.1 Thus, the level of education is higher than required for
the job. Horizontal mismatches are mismatches in content. Thus, the ﬁeld of education does
not match the job. Mismatches, and in particular overeducation, can be seen as a huge brain
waste as the returns to education tend to be lower than for those workers that are correctly
matched (Landesmann et al., 2015). Previous evidence shows that mismatches have a negative
eﬀect on job satisfaction (Allen and Van Der Velden, 2001; García-Espejo and Ibáñez, 2005;
Allen and De Weert, 2007) and earnings (Hartog, 2000; Leuven and Oosterbeek, 2011), the
eﬀect on earnings even being stronger for migrants than natives (Joona et al., 2014).
While other determinants of educational mismatches have been analyzed widely, the relation-
ship between migrants and the incidence of these mismatches has not received a lot of attention
(Leuven and Oosterbeek, 2011) even though research on this topic has been recently increasing.
As migrants are often found to show worse labor market outcomes and suﬀer ethnic penalties,
e.g. in unemployment (Uhlendorﬀ and Zimmermann, 2014), it might be that they also show
higher probabilities of experiencing educational mismatches.
In this paper we analyze whether being a second generation (western or non-western) migrant
inﬂuences the probability of being mismatched and the type of mismatch experienced. We deﬁne
second-generation immigrants as people born in the Netherlands with at least one of their parents
born abroad. Additionally, we include unemployment as another possible outcome in the labor
market. We thereby contribute to the existing literature in two ways.
Firstly, we look at a very homogeneous group of natives and migrants. We compare sec-
ond generation migrants and Dutch natives who graduated in an applied science study in the
Netherlands. Thus, we compare individuals who are born in the the same country, grew up
in the same educational system and graduated with the same educational degree. Therefore,
possible diﬀerences in mismatches between migrants and natives are not caused by diﬀerences in
the quality of the education and to a lesser extent by language diﬃculties as they all graduated
within the same educational system (McGuinness and Byrne, 2015). Only a few studies, i.e.
Lindley (2009), Nielsen (2011) and McGuinness and Byrne (2015) have followed this approach.
If, after controlling for other factors, a diﬀerence between second generation migrants and na-
tives persists, it is called ethnic penalty and might either be due to discrimination (Visintin
et al., 2015) or unobservable diﬀerences in ability. If discrimination is present and, thus, mi-
grants experience diﬃculties ﬁnding a matching job, they might be more prone to take a job
that does not correctly correspond with their qualiﬁcations (McGuinness and Byrne, 2015) or
need a higher education for the same job to counter this eﬀect (Piracha and Vadean, 2012).
Secondly, previous research on the determinants of overeducation focused on mismatches
in level, i.e. vertical mismatches (Hartog, 2000; Robst, 2007). To our knowledge this is the
ﬁrst study that analyzes the relationship between migrant status and educational mismatches
not focusing solely on level but also horizontal mismatch and a double mismatch accordingly.
Horizontal mismatches may be a problem if occupation-speciﬁc skills cannot be transferred to
other occupations (Robst, 2007).
Using a pooled cross-sectional data set among recent applied science graduates in the Nether-
lands between 2006 and 2014, we investigate whether an ethnic penalty in labor market outcomes
1Vertical mismatches can be divided into over- and undereducation where overeducation refers to a level of
education higher than required and undereducation to a level lower than required. In this paper we focus on the
eﬀects of overeducation. If we talk about vertical mismatches we refer to overeducation.
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exists. Speciﬁcally, we analyze whether the migrant status, i.e. Dutch native, western immi-
grant and non-western immigrant, inﬂuences the likelihood of being mismatch or unemployed.
The results of our multinomial logit regression suggest that an ethnic penalty in educational
mismatches and unemployment exists, being stronger for non-western than western immigrants.
The paper is organized as follows. Section 2 provides an overview on the economic theories
and empirical evidence concerning the determinants of educational mismatches in general and
the eﬀect of being an immigrant on such a mismatch in particular. In section 3 we describe the
data and methodology used in this paper and provide some descriptive statistics, followed by
the results in section 4. Section 5 provides some conclusions.
2. Education-Job mismatches
2.1. The transitions from school to work
2.1.1. Theory
In the transition from school to work, the match between educational and occupation is
crucial. Choices made at the beginning of a career may have long-term eﬀects for the employee
due to hysteresis. Sub-optimal matches between occupation and graduates may not allow grad-
uates to keep abreast of developments with respect to their core competencies in which they
invested (Meng, 2006). The process that matches heterogeneous graduates to heterogeneous
jobs within this transition period has received a lot of attention in the theoretical literature (see
e.g. Jovanovic, 1979, 1984; Barron and Loewenstein, 1985, Topel, 1986). If the education-job
match is not optimal, additional learning by training and job experience are needed to im-
prove or adjust the initial competences acquired during education (Barron and Loewenstein,
1985; Smoorenburg and Velden, 2000; Wolbers, 2003; Badillo-Amador et al., 2005). Indeed the
importance to improve or adjust the initial competencies acquired in education has long been
emphasized (Becker, 1964; Lynch, 1992; Acemoglu and Pischke, 1998; Pischke, 2000). Addi-
tionally, education-job mismatches provide incentives to change jobs Allen and Van Der Velden
(2001); Wolbers (2003) as job mismatches form an important cause of job dissatisfaction (see
e.g. Burris 1983; Tsang and Leving 1985).
Diﬀerent economic theories can help to understand the role education plays during the
transition stage and the occurrence of a possible mismatch between education and occupation.
Firstly, following the human capital theory, Allen and De Weert (2007) explain that the
human capital acquired through education makes graduates more productive in their jobs. Ac-
quiring human capital is done via diﬀerent channels, of which formal education is the main
one. This means that schooling can widen or compress diﬀerences in levels of competences. If
the education-job match is not optimal, additional learning by training and job experience are
needed to improve or adjust the initial competences acquired during education (Badillo-Amador
et al., 2005).
Secondly, the searching and matching theory explains overeducation as a temporary situ-
ation, caused by imperfect information which disappears with experience in the labor market
(Hartog, 2000).
Thirdly, the assignment theory focuses on the demand side of the labor market, where there
is an optimal allocation when the most competent worker is assigned to the most complex
job, and vice versa. Accordingly, in ineﬃcient labor markets, mismatches can occur because of
asymmetric information and search costs.
Fourthly, the technological change theory may explain overeducation in countries with tech-
nologically dynamic economics (Hartog, 2000). Educational degrees adjust to technological
changes in a country and therefore cohorts that require these skills recently, are considered
overeducated compared to earlier cohorts (de Oliveira et al., 2000).
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Lastly, the screening theory treats education purely as a signal of unobserved ability (Hartog,
2000). Accordingly, overeducation should not occur right after graduation but more with time
in the labor market when employers account for on-the-job performance in their promotion
decisions.
2.1.2. Empirical evidence
Next to asymmetric information or search costs, diﬀerent determinants of educational mis-
matches have been discussed in the empirical literature.2
Firstly, research addressed the eﬀect of individual characteristics on the occurrence of mis-
matches. Concerning gender, no coherent proof is found, in some studies being female increases
the likelihood of obtaining a match in level, and in other studies there is no diﬀerence between
females and males (Bourdabat and Chernoﬀ, 2010). Wolbers (2003) ﬁnds that male graduates
have bigger chances on obtaining a vertical mismatch and that the probability of a vertical mis-
match is increasing with age. Other individual characteristics on school performance and resume
building also aﬀect the chance of being mismatched. Building up your resume before working
results in a smaller chance of experiencing mismatches. Mason et al. (2009) ﬁnd that work expe-
rience has a positive eﬀect on the ability of graduates secure employment in `graduate-level' jobs.
Additionally, grades aﬀect the match in a signiﬁcant way, with a higher grade securing a better
match in level(Bourdabat and Chernoﬀ, 2010). Lastly, work experience is another individual
characteristic that has been found to positively aﬀect the likelihood to be correctly matched
(Bourdabat and Chernoﬀ, 2010).
Secondly, sector-speciﬁc characteristics have a strong inﬂuence on the occurrence of mis-
matches, both on vertical and horizontal mismatches. The existing literature makes a distinction
between general and speciﬁc education, in which occupation-speciﬁc competences can provide
students with a good basis to start on the labor market, and may result in less experienced
discrepancies between demanded and available skills at the start of one's career. On the other
hand, education can provide students with competences for further development of their skills,
teaching more generic and reﬂective competences. For these graduates, diﬀerences between ac-
tual and required skills will decrease over time (Allen and de Vries, 2004). Heijke et al. (2003)
ﬁnd that graduates from occupation-speciﬁc programs are more likely to experience a match in
content than those in the more general programs. Bourdabat and Chernoﬀ (2010) specify this
stating that educational characteristics strongly inﬂuence the match, with ﬁeld speciﬁc programs
such as health and education showing the least horizontal mismatches.
Lastly, macro-economic variables have an eﬀect on the occurrence of mismatches. Wolbers
(2003) ﬁnds that high unemployment rates result in the occurrence of more horizontal as well as
vertical mismatches. Birchenall (2010) ﬁnds that, since unemployment rates diﬀer between sec-
tors, episodes of high unemployment or high vacancies are accompanied by high cross-sectional
dispersion. So, the amount of mismatched graduates increases in the sense of higher imbalances,
and thus higher dispersion in unemployment and vacancies across the labor market. This also
implies that the occurrence of mismatches diﬀers between diﬀerent educational sectors, since
employment rates between the ﬁtting sectors diﬀer.
2.2. Education-Job mismatches and immigrants
2.2.1. Theory
Chiswick and Miller (2009) review economic theories of educational mismatches for implica-
tions of diﬀerences for immigrants and natives. Due to diﬀerences in language capability and
2The literature review here focuses on educational mismatches. Previous research (e.g. Carmichael and
Woods, 2000) suggests that those factors also determine the probability of unemployment.
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educational qualiﬁcations, human capital cannot be perfectly transferred across borders which
puts immigrants in a relatively worse position than natives (Piracha and Vadean, 2012). The
search and adjustment process which causes the temporary overeducation in the job search the-
ory can be expected to be of particular importance for immigrants from origin countries that are
very diﬀerent for the country of destination (Chiswick and Miller, 2009). Education acquired
abroad most likely only imperfectly works as a signal and therefore increases the incidence of
overeducation for immigrants who hold a foreign diploma.
The assignment theory as well as the technological change theory cannot account for possible
diﬀerences between natives and immigrants.
It should be noted that the explanations for diﬀerences in overeducation for immigrants and
natives, suggested by Chiswick and Miller (2009), only applied to ﬁrst-generation immigrants
and often only those that recently arrived. Therefore, these arguments do not apply to our
paper as well look at second generation immigrants who obtained the same educational degree
as natives.
Piracha and Vadean (2012) oﬀer another explanation that can apply to second-generation
immigrants as well as ﬁrst-generation immigrants. That is, immigrants might be subject to
discrimination and accordingly need a higher education for the same job to counter the disad-
vantaged position caused by discrimination.
2.2.2. Empirical evidence
Most studies that analyze the incidences of educational mismatches for immigrants ﬁnd that
skill mismatches are higher among immigrants than natives (Battu and Sloane, 2002; Green
et al., 2007; Wald and Fang, 2008; Chiswick and Miller, 2008; Visintin et al., 2015). Green et al.
(2007) analyze vertical mismatches in Australia and ﬁnd that immigrants are more likely to be
mismatched than natives with the mismatch probability being even higher for immigrants from
countries with non-English speaking background. Wald and Fang (2008) as well ﬁnd a lack in
language capability to increase the likelihood of a mismatch. Using data on workers in Canada,
they ﬁnd that immigrants are more likely to be overeducated where the likelihood is increasing
for immigrants from non-English and non-French speaking backgrounds. Chiswick and Miller
(2008) analyze the incidence of a vertical mismatch for high-skilled men in the United States
and ﬁnd that it is higher for immigrants than their native counterparts.
While the papers above refer to country studies, Visintin et al. (2015) analyze vertical mis-
matches in a cross-country study and ﬁnd that the result of increased likelihood of overeducation
for immigrants holds across countries. Using survey data from 86 countries they furthermore
ﬁnd that the eﬀect diﬀers by destination-origin country combinations: African immigrants are
always more likely to be overeducated; EU-15 immigrants are more likely to be overeducated
when immigrating to another EU-15 country but less likely otherwise; and Central and South
American immigrants are more likely to be overeducated in any of the EU-27 countries but less
likely in Asia, Africa and Central and South America. Visintin et al. (2015) furthermore ﬁnds
some evidence that second generation immigrants are more likely to be overeducated.
Studies that focus on second-generation immigrants and are able to speciﬁcally diﬀerentiate
between ﬁrst- and second-generation immigrants are Battu and Sloane (2002), Joona et al.
(2014) and Nielsen (2011). Battu and Sloane (2002) analyze diﬀerences in the likelihood of
overeducation for ethnic groups in the United Kingdom. They ﬁnd that only certain non-white
ethnic minorities, i.e., Indians, Africans and Chinese face a higher risk of overeducation than
Whites. Joona et al. (2014) ﬁnd an increased probability of overeducation for all immigrants with
the probability being even higher for immigrants from regions from which Sweden received a lot
of refugees, i.e. Africa, South America and Asia. Expanding the analysis to state dependence in
overeducation, they furthermore show that this as well is higher for immigrants than for natives.
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Nielsen (2011) ﬁnds a higher incidence of overeducation for immigrants in Denmark. Controlling
for the location at which an immigrant obtained their education, they ﬁnd that being educated
in Denmark reduces the risk of overeducation for immigrants.
A study that compares immigrants and natives who have the same educational qualiﬁcation
is Lindley (2009). Analyzing the likelihood of overeducation among graduates in Great Britain,
Lindley (2009) ﬁnds that Black African, other non-white and Indian men as well as Indian and
Pakistani/Bangladeshi women are more likely to be overeducated that their native counterparts.
Piracha et al. (2012) analyze vertical mismatches for immigrants without comparing them
to their native counterparts. Using survey data from immigrants coming to Australia, they
analyze the determinants of mismatches for immigrants. They ﬁnd that being mismatched in
the country of origin increases the probability to experience a mismatch in Australia.
Educational mismatch always refers to formal skills, even though skills may also be gained
by informal means, i.e. on-the-job experience. Some authors therefore suggest that looking at
skill mismatches instead would be a more suitable measure of a mismatch (McGuinness and
Byrne, 2015). However, skills are more diﬃcult to measure (Visintin et al., 2015). A study that
analyzes skill mismatches and the eﬀect of immigrant status is McGuinness and Byrne (2015).
Studying immigrants who graduated from university in the EU-15 countries, they ﬁnd only
little evidence that overeducation is higher among immigrants compared to natives. However,
they ﬁnd a higher incidence of over-skilling arises among female immigrants with short duration
of domicile. They analyze immigrants in tertiary education and previous research shows that
ethnic penalties in labor market outcomes are decreasing in educational level (Nielsen, 2011).
Heath et al. (2008) reviewed country-studies on unemployment incidences for immigrants.
They conclude that, across all countries, immigrants experience an ethnic penalty in unemploy-
ment, i.e. they have a higher risk in unemployment compared to their native counterparts.
3. Data and Methodology
The data used in this study is the applied science monitor. The applied science monitor is an
annual survey carried out by the Dutch Research Center for Education and Labor Market (ROA).
This monitor samples applied science graduates and includes questions on their educational
background and labor market outcomes. The sample consists of approximately 20,000 applied
science graduates per year, which corresponds to a response rate of 40 percent. The sampling
frame are the administrative databases of universities of applied science, which contain data on
graduate date, type of program and ﬁeld of study. 95 percent of the graduates in the Netherlands
are enrolled at the institutes that take part in the survey.3 Graduates are approached by mail and
e-mail approximately 1.5 years after graduation. Graduates from the Arts sector are excluded
in our analyses as they have a diﬀerent questionnaire and thus, cannot be compared with the
other sectors.
The applied science graduates are asked which level of education and which education is
content-wise needed for their current position. Based on this, the type of mismatch (no mismatch
vs. vertical vs. horizontal vs. double mismatch) is identiﬁed. Also, we introduce being
unemployed as an additional labor market outcome.
In addition, we restrict the sample according to the following factors: Firstly, we look only
at graduates with a Bachelor education (excluding graduates from Master studies) because the
percentage with an applied science master is very low. Secondly, we focus on full-time students.
Part-time students have quite diﬀerent features than full-time student and often already had a
3A few, mostly private institutes, are not connected to the ROA monitor.
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job and usually remain in this job after graduation. Thirdly, we exclude students that are return
migrants by looking only at those that live and work in the Netherlands at the time the survey
is carried out. Lastly, in order to reduce linguistic and cultural diﬀerences to a minimum we
only look at people born in the Netherlands. Thus, we compare second generation immigrants
to Dutch natives.
To examine mismatches we use a self-evaluation measure of the match between a graduate's
job and education.4 The diﬀerent educational mismatch outcomes are determined by diﬀerent
questions in the applied science monitor survey where respondents were asked to indicate the
education level required by the employer as well as whether their current job is in the same ﬁeld
as their education. Comparing the educational level required for the job to the respondents'
actual educational level, a person is deﬁned as vertically mismatched if the education is higher
than the level required for their current job. When asked about the study ﬁeld required for the
job, respondents could use the following response categories: exclusively my own study ﬁeld,
my own or a related study ﬁeld, a completely diﬀerent study ﬁeld, no speciﬁc study ﬁeld. If a
respondent indicated one of the former two they are classiﬁed as correctly matched with respect
to the content and if they indicated one of the latter two they are classiﬁed as being horizontally
mismatched. If a respondent showed a vertical as well as horizontal mismatch they are classiﬁed
as experiencing a double mismatch.
Our dependent variable is a categorical variable that indicates whether a person experiences
(1) no mismatch, (2) a horizontal mismatch, (3) a vertical mismatch, (4) a double mismatch
(horizontal and vertical) or (5) is unemployed. A person is deﬁned as unemployed if currently
looking for a job and working less than 12 hours a week.5
Our main independent variable captures whether a person is a second generation immigrant
or not, diﬀerentiating between Dutch natives, western and non-western second generation im-
migrants. A second generation immigrant is a person born in the Netherlands where at least
one of the parents was born abroad. Following the deﬁnition of the Dutch Bureau of Statistics,
non-western migrants are from Africa, Latin-America, Asia (excluding Indonesia and Japan) and
Turkey and western migrants are, accordingly, from Europe (excluding Turkey), North America,
Oceania, Indonesia or Japan.6 As we restrict our analysis to second generation migrants born
in the Netherlands, and in order to shorten the terms describing them, in the remainder of the
paper we refer to western second generation immigrants as western migrants and non-western
second generation migrants as non-western migrants.
In the analysis in the next section, we control for several variables which we expect, based on
the literature review in section 2.1, to possible have an eﬀect. Firstly, we control for individual
characteristics, i.e. age and gender. Age of the respondent is measured at the moment the survey
was conducted. As previous research has shown contradictory evidence concerning the eﬀect of
age on the probability of a mismatch, we allow for a non-linear relationship between age and
mismatch by additionally including age-squared. By controlling for gender we control for the
diﬀerent employment proﬁles of men and women. Secondly, we control for school performance
and resume building. We control for the average ﬁnal grade the respondent received for a applied
science study as well as the highest prior education of the respondent.7 By including a set of
4Using a self-evaluated measure is also referred to as the subjective method. Educational mismatches have also
been measures via expert classiﬁcation (objective method) and, for overeducation, in average years of schooling
(empirical method). See e.g. Piracha and Vadean (2012) or Visintin et al. (2015) for a discussion of the diﬀerent
methods.
5This deﬁnition follows the deﬁnition of unemployment by the Dutch Bureau of Statistics (CBS).
6https://www.cbs.nl/nl-nl/onze-diensten/methoden/begrippen
7Prior education is controlled for with a categorical variables where the respondents could indicate their highest
prior education, i.e. general secondary education, pre-university secondary education, school-based/work-based
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Table 1: Incidence of mismatches
Total Dutch Western Non-western
immigrants immigrants
Mismatch Obs. % Obs. % Obs. % Obs. %
No mismatch 52243 63.79 48420 64.55 1899 58.16 1924 52.97
Horizontal mismatch 9066 11.07 8070 10.76 490 15.01 506 13.93
Vertical mismatch 9486 11.58 8794 11.72 337 10.32 355 9.77
Double mismatch 6943 8.48 6196 8.26 326 9.98 421 11.59
Unemployed 4166 5.09 3527 4.7 213 6.52 426 11.73
variables on other experiences during the education, we attempt to control for informal skills
students might acquire on the job which can inﬂuence an educational mismatch as discussed in
section 2. The variables concern experience within boards and committees, internships in the
Netherlands and abroad, education abroad and other relevant experience. Thirdly, we control
for the study ﬁelds where each study program is assigned to one of 27 categories.8
The ﬁnal sample consists of 77,781 observations from the years 2006 to 2014 of which 8.5
percent are immigrants (4.5 percent western and 4 percent non-western immigrants).
Table 1 displays the incidences of mismatches and unemployment of the whole data set for
Dutch natives, western immigrants and non-western immigrants separately.9 Among all groups
the majority is correctly matched. However, the share is the highest for Dutch natives and the
lowest for non-western immigrants with a diﬀerence of 11.6 percentage points. When looking at
double mismatches as well as unemployment, a smaller share of Dutch natives is experiencing
one of the two. Among the immigrant groups non-western immigrants show higher occurrences
for both outcomes. The eﬀect is particularly strong for unemployment. Among non-western
immigrants in the sample, 11.7 percent are unemployed, compared to 6.52 percent of western
immigrants and 4.7 percent of Dutch natives. Western immigrants show the highest occurrence
of only horizontal mismatches and Dutch natives the lowest. When looking at vertical mis-
matches only, it is Dutch natives who show the highest occurrence and non-western immigrants
the lowest.
In order to capture the eﬀect of migrant status on educational mismatches and unemployment
a multinomial logistic regression is estimated as there are ﬁve possible labor market outcomes
(No mismatch, horizontal mismatch, vertical mismatch, double mismatch and unemployment):
Pr(LabourMarketOutcomei) = MigStatusi +Xi + εi
where i is the individual, MigStatusi is the migrant status of the individual (Dutch native,
western immigrant, non-western immigrant) and Xi captures the control variables mentioned
above.
secondary vocational education, higher vocational education or other.
8Those 27 categories are: educational studies, educational studies in general subjects, teacher occupational
subjects, pedagogic, art, social and cultural education, communicational studies, journalism, business adminis-
tration, marketing and commercial economics, accountancy and ﬁnance, business economics and human resource
management, law, environment studies, computer science, mechanical engineering, electrical engineering, chem-
istry, civil engineering, agriculture, nursery and medical diagnostics, physiotherapy, social work, leisure and
facility management, logistics, remaining, university: education.
9Summary statistics of the control variables can be found in the Appendix.
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4. Results
In the following section we present the results of the multinomial logistic regression to shed
light on whether an ethnic penalty exists in educational mismatches and unemployment. As
discussed in section 2, diﬀerences in the incidence of educational mismatches could be due to
other factors but immigrant status. Accordingly, we account for diﬀerent observable factors,
namely age (and age2), gender, average grade, highest education before this study, ﬁeld of study
and variables capturing experience. We furthermore add regional and year dummies to account
for regional and time diﬀerences.10
Table 2 presents the results of the multinomial logit regressions reported in average marginal
eﬀects. We ﬁnd that being an immigrant, western or non-western, decreases the likelihood of
being correctly matched compared to Dutch natives. The coeﬃcient for non-western immigrants
is bigger than that for western immigrants. However, the diﬀerence between the two coeﬃcients
is statistically insigniﬁcant.11
The migrant status also matters when it comes to single mismatches, i.e. either horizontal
or vertical mismatches. Compared to Dutch natives western immigrants are more likely to
experience a horizontal mismatch, whereas no diﬀerence exists between Dutch natives and non-
western immigrants. Concerning vertical mismatches, non-western immigrants are less likely
to experience a vertical mismatch than Dutch natives, whereas there is no diﬀerence between
western immigrants and Dutch natives.
Being a non-western immigrant increases the probability of experiences a mismatch in level
as well as content, i.e. a double mismatch. Being a western immigrant does not change this
likelihood compared to Dutch natives.
The results in column (2) to (4) suggest that being a second-generation western immigrant
only increases the likelihood of a horizontal mismatch. Second-generation western immigrants
seem to not be more likely overeducated than Dutch natives. Furthermore, the results in column
(2) to (4) suggest that being a second generation non-western immigrant increases the likelihood
of experiencing a double mismatch, i.e. a mismatch in level and content. As non-western
immigrants are more likely to be double mismatches, the decreased likelihood of experiencing
a single vertical mismatch (column 3) is diﬃcult to interpret as it can be due to non-western
immigrants only experiencing a vertical mismatch when experiencing a horizontal mismatch at
the same time.
Being an immigrant furthermore increases the likelihood of being unemployed, independent
of being a western or non-western immigrant. The coeﬃcient is higher for non-western than
western immigrants and the diﬀerence between the coeﬃcients is signiﬁcant. Thus, being a
second-generation immigrant increases the likelihood of being unemployed, even more so for
non-western than western immigrants.
Concerning the control variables, age signiﬁcantly aﬀects all labor market outcomes and the
older the respondent the worse for his or her labor market outcomes. If age increases, graduates
are less likely to be correctly matched and more likely to be horizontally or double mismatched
as well as unemployed. Only the likelihood of a single vertical mismatch decreases with age.
Gender aﬀects the likelihood of a match but not the likelihood of being unemployed. Com-
pared to their male counterparts, female applied science graduates are less likely to be correctly
10In this paper we report results where we control for regional eﬀects on provincial level. The results are robust
to changing this to a less detailed (North, East, South, West) or more detailed (RPA-clusters) regional level.
11See the marginsplot in the Appendix
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Table 2: Results
(1) (2) (3) (4) (5)
No Horizontal Vertical Double Unemployed
Western immigrant -0.0281*** 0.0179*** -0.0079 0.0057 0.0123***
(0.0082) (0.0056) (0.0056) (0.0049) (0.0042)
Non-western immigrant -0.0527*** 0.0075 -0.0282*** 0.0160*** 0.0574***
(0.0079) (0.0051) (0.0047) (0.0048) (0.0051)
Reference group: Dutch natives
Age -0.0133*** 0.0064*** -0.0045*** 0.0060*** 0.0054***
(0.0010) (0.0006) (0.0007) (0.0006) (0.0004)
Female -0.0326*** -0.0105*** 0.0283*** 0.0140*** 0.0008
(0.0041) (0.0026) (0.0028) (0.0024) (0.0020)
Reference group: Male
GPA 0.0285*** -0.0013 -0.0101*** -0.0125*** -0.0047***
(0.0014) (0.0010) (0.0010) (0.0009) (0.0007)
Highest education:
Pre-university secondary education 0.0245*** 0.0024 -0.0086*** -0.0120*** -0.0064***
(0.0048) (0.0033) (0.0031) (0.0030) (0.0024)
School-based/Work-based 0.0262*** -0.0228*** 0.0363*** -0.0277*** -0.0120***
secondary vocational education (0.0042) (0.0027) (0.0031) (0.0024) (0.0019)
Higher vocational education 0.0598*** -0.0143** -0.0120** -0.0247*** -0.0088**
(0.0089) (0.0060) (0.0061) (0.0051) (0.0041)
Other 0.0388** 0.0004 -0.0032 -0.0296*** -0.0064
(0.0162) (0.0114) (0.0109) (0.0083) (0.0068)
Reference group: General secondary education
Experience during study: 0.0344*** -0.0072*** 0.0093*** -0.0260*** -0.0105***
Other (yes) (0.0033) (0.0022) (0.0022) (0.0020) (0.0016)
Experience during study: 0.0205*** 0.0142*** -0.0217*** -0.0051* -0.0079***
Student/board committee (yes) (0.0043) (0.0029) (0.0029) (0.0026) (0.0020)
Experience during study: -0.0104 0.0181*** -0.0197*** -0.0026 0.0145***
Education abroad (yes) (0.0066) (0.0042) (0.0045) (0.0036) (0.0034)
Experience during study: 0.0004 0.0061* -0.0031 -0.0067** 0.0033
Internship abroad (yes) (0.0049) (0.0034) (0.0032) (0.0029) (0.0024)
Experience during study: 0.0345*** 0.0019 -0.0260*** -0.0077 -0.0028
Internship in the Netherlands (yes) (0.0084) (0.0048) (0.0065) (0.0048) (0.0037)
Year dummies yes yes yes yes yes
Sector dummies yes yes yes yes yes
Regional dummies yes yes yes yes yes
Observations 77,781 77,781 77,781 77,781 77,781
Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
We control for age, gender, average grade, prior education, sectors of study, other experience,
region-speciﬁc eﬀects, year-speciﬁc eﬀects (see Appendix for the full output)
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matched. Furthermore, they are more likely to experience a double mismatch or a single vertical
mismatch. However, being female decreases the likelihood of a single horizontal mismatch.
In line with the previous literature discussed in section 2, a higher average grade positively
aﬀects a respondent's labor market outcomes. A better grade increases the likelihood of being
correctly matched and decreases the likelihood of a single vertical mismatch, double mismatch or
unemployment. The average grade does not aﬀect the likelihood of a single horizontal mismatch.
The general secondary education is the lowest of the categories for education acquired before
the applied science studies of the graduates in our data set. Compared to general secondary edu-
cation, graduates with pre-university secondary education, school-based/work-based secondary
vocational education and higher vocational education are more likely to be correctly matched
and less likely to be double mismatch or unemployed. Students with higher vocational educa-
tion are also more likely to experience both types of single mismatches compared to graduates
with general secondary education. Graduates with pre-university secondary education are also
less likely than students with general secondary education to experience a vertical mismatch.
However, they are more likely to be single horizontally mismatched. The opposite is the case for
the likelihood of single mismatches for school-based/work-based secondary vocational education
graduates compared to those with general secondary education as they are less likely to be single
horizontally mismatched but more likely to be single vertically mismatched.
Most of the variables capturing additional experiences during the studies have a positive eﬀect
on labor market outcomes, in line with previous research discussed in section 2. However, the
eﬀect seems to be stronger for experience acquired within the Netherlands than abroad. Being
a member of a student committee, doing an internship in the Netherlands and other experiences
increases the likelihood of being correctly matched. Acquiring some education abroad or doing
an internship in another country, however, does not aﬀect the likelihood of a correct match.
Experience in a student committee and other experience also decrease the likelihood of being
double mismatched or unemployed, whereas an internship in the Netherlands does not aﬀect it.
If anything, acquiring some of the education abroad seems to have a negative eﬀect on labor
market outcomes as it increases the likelihood of single mismatch as well as unemployment and
only decreases the likelihood of a single vertical mismatch. Having done an internship abroad
only shows weak eﬀects. At a ten percent signiﬁcance level it increases the likelihood of a single
horizontal mismatch and at a ﬁve percent signiﬁcance level it decreases the likelihood of a double
mismatch. As mentioned above doing an internship in the Netherlands increases the likelihood
of being correctly matched. Furthermore, the eﬀect is insigniﬁcant for the other outcomes but
a signiﬁcant and negative eﬀect on the likelihood of a single vertical mismatch.
5. Conclusion and Discussion
In this paper we analyze whether being an immigrant increases the likelihood of being ed-
ucationally mismatched or unemployed and the type of mismatch experiences. We use cross-
sectional data on recent applied science graduates in the Netherlands from 2006 to 2014. By
comparing second generation immigrants with Dutch natives who ﬁnished the same educational
level in the same country, we eliminate possible diﬀerences due to diﬀerences in the quality of
the education or in language capabilities.
Our results show that an ethnic penalty in educational mismatch and unemployment exists,
being more sever for non-western than western immigrants. This ethnic penalty is in particular
visible in the decreased likelihood of a correct match for immigrants in general, the increased
likelihood of non-western immigrants to experience a double mismatch and the increased like-
lihood of unemployment for both types of immigrants with the eﬀect being even stronger for
non-western immigrants. Furthermore, we ﬁnd that other factors such as diﬀerences in study
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choices, pre-higher educational paths, GPA or diﬀerences in resume building during the study
can only marginally explain parts of the ethnic penalty. Previous empirical studies suggest that
migrants show worse labor market outcomes and are more likely to be mismatches. However,
many of these studies have been criticized for studying a heterogeneous group where diﬀerences
in the incidence of mismatches may be due to diﬀerences in the quality of education or language
capability. Our results suggest that the ethnic penalty found in previous studies remains when
comparing migrants who grew up in the same country and graduated in the same educational
system.
Previous research has shown that educational mismatches reduce the returns to education,
i.e. earning and job satisfaction. It is therefore important that policy makers try to reduce the
ethnic penalty in educational mismatches and unemployment.
This paper suggests that an ethnic penalty in labor market outcomes remains when studying
a rather homogeneous group and controlling for other determinants of educational mismatches
and unemployment. Still, it should be noted that we cannot ultimately say what causes the
ethnic penalty.
The observed ethnic penalty can be either due to discrimination or diﬀerences in unobservable
diﬀerences in ability. By controlling for various individual characteristics we aim to control
for many diﬀerences in ability. After controlling for these characteristics we still ﬁnd a clear
impact of being an immigrant on the probability of experiences a mismatch. Unfortunately,
this paper cannot fully identity what part of the eﬀect is due to discrimination. However,
recent experimental studies show that within the hiring process ethnical discrimination is present
(Bertrand and Mullainathan, 2004; Drydakis and Vlassis, 2010; Carlsson and Rooth, 2007;
Oreopoulosa, 2011; Kaas and Manger, 2012). These ﬁndings suggest that part of the ethnic
penalty found in this paper is caused by discrimination.
Next to ability, discrimination and the individual characteristics we control for, other per-
sonal traits such as an individual's attitude during a job interview might inﬂuence the likelihood
of being mismatched or unemployed as well. Unfortunately, this study cannot, due do data lim-
itations, take personal traits into account.
The diﬀerent categories of a mismatch may vary in themselves. I.e., a person can be hor-
izontally mismatched in a completely diﬀerent study ﬁeld or no speciﬁc study ﬁeld. While it
goes beyond the scope of this paper, future research might explore the distribution for migrants
and natives within the labor market outcome categories in this paper.
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Table 3: Summary statistics, all variables
Total Dutch Western Non-western
immigrants immigrants
Obs. % Obs. % Obs. % Obs. %
Age (average) 81734 24,89 74849 24,84 3261 25,55 3624 25,37
Grade (average) 79762 3,65 73005 3,66 3180 3,6 3577 3,44
Mismatch No mismatch 52243 63,79 48420 64,55 1899 58,16 1924 52,97
Horizontal mismatch 9066 11,07 8070 10,76 490 15,01 506 13,93
Vertical mismatch 9486 11,58 8794 11,72 337 10,32 355 9,77
Double mismatch 6943 8,48 6196 8,26 326 9,98 421 11,59
Unemployed 4166 5,09 3527 4,7 213 6,52 426 11,73
Gender Male 34243 41,87 31506 42,07 1362 41,74 1375 37,87
Female 47541 58,13 43384 57,93 1901 58,26 2256 62,13
Highest educational level General secondary education 42447 51,87 38861 51,85 1741 53,34 1845 50,85
before Pre-university secondary education 12670 15,48 11851 15,81 541 16,57 278 7,66
School-Based/Work-Based secondary vocational education 22480 27,47 20305 27,09 808 24,75 1367 37,68
Higher vocational education 3394 4,15 3165 4,22 141 4,32 88 2,43
Other 847 1,03 764 1,02 33 1,01 50 1,38
Sector of studies educational studies 8211 10,03 7800 10,4 229 7,01 182 5,01
educational studies in general subjects 1533 1,87 1397 1,86 62 1,9 74 2,04
teacher occupational subjects 1516 1,85 1437 1,92 43 1,32 36 0,99
pedagogic 1649 2,01 1472 1,96 66 2,02 111 3,06
art 602 0,74 535 0,71 37 1,13 30 0,93
social and cultural education 357 0,44 318 0,42 20 0,61 19 0,52
communicational studies 2693 3,29 2364 3,15 158 4,84 171 4,71
journalism 880 1,07 813 1,08 36 1,1 31 0,85
business administration 4210 5,14 3836 5,11 132 4,04 242 6,66
marketing and commercial economics 5965 7,28 5264 7,02 297 9,1 403 11,1
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accountancy and ﬁnance 1594 1,95 1436 1,91 29 0,89 129 3,55
business economics and human resource management 5829 7,12 5046 6,73 300 9,19 483 13,3
law 1335 1,63 1170 1,56 40 1,23 125 3,44
environmental sciences 690 0,84 648 0,86 25 0,77 17 0,47
computer science 4669 5,7 4189 5,58 226 6,92 254 6,99
mechanical engineering 2564 3,13 2419 3,23 82 2,51 63 1,73
electrical engineering 1334 1,63 1250 1,67 45 1,38 39 1,07
chemistry 749 0,91 702 0,94 16 0,49 31 0,85
civil engineering 3558 4,34 3351 4,47 138 4,23 69 1,9
agriculture 1754 2,14 1702 2,27 39 1,19 13 0,36
nursery and medical diagnostics 6381 7,79 5984 7,98 203 6,22 194 5,34
physiotherapy 5999 7,32 5685 7,58 222 6,8 92 2,53
social work 8523 10,41 7662 10,22 342 10,47 519 14,29
leisure and facility management 7979 9,74 7261 9,68 436 13,35 282 7,76
logistics 1144 1,4 1097 1,46 33 1,01 14 0,39
remaining 75 0,09 66 0,09 6 0,18 3 0,08
university: education 111 0,14 102 0,14 3 0,09 6 0,17
Experience during study: Yes 40975 50,08 37629 50,22 1628 49,97 1718 47,34
Other No 40847 49,92 37306 49,78 1630 50,03 1911 52,66
Experience during study: Yes 14646 17,9 13539 18,07 540 16,57 567 15,62
Student/board committee No 67176 82,1 61396 81,93 2718 83,43 3062 84,38
Experience during study: Yes 5486 6,7 4808 6,42 333 10,22 345 9,51
Education abroad No 76337 93,3 70128 93,58 2925 89,78 3284 90,49
Experience during study: Yes 13334 16,3 12104 16,15 654 20,07 576 15,88
Internship abroad No 68492 83,7 62836 83,85 2604 79,93 3052 84,12
Experience during study: Yes 77959 95,31 71538 95,5 3021 92,7 3400 93,72
Internship in the Netherlands No 3833 4,69 3367 4,5 238 7,3 228 6,28
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Figure 1: Plot of average marginal eﬀects
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